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Abstract:  
This paper contains an exploration of the functionality and uses of two digital libraries of 
manuscript collections; Manuscriptorium and Digital Gazi Husrev Bey Library in Sarajevo. 
Manuscriptorium is a digital repository that offers access to the largest collection of digitized 
manuscripts in Europe, while the Digital Gazi Husrev Bey Library is the institution with the 
largest number of manuscripts in Bosnia and Herzegovina. The reason for the evaluation and 
comparison of the aforementioned digital libraries is the fact that the manuscript collections of 
both repositories are different in origin; The Manuscriptorium mainly contains manuscript 
collections in European languages, written in Latin script, while the Digital Gazi Husrev Bey 
Library includes collections of oriental manuscripts, written in Arabic script. 
The study shows that both libraries meet most of the IFLA (2014) and UNESCO (2003) 
standards when it comes to digitizing manuscript material and providing access to digital 
collections online. The main goal of these standards is to make the digital library easy to use and 
to enable the user to participate in the process of creating and operating the digital library, 
through optimal manipulation and inclusion of various user-friendly functions. 
Also, the research indicated to different approaches in the design and operation of the interfaces 
of these libraries, as well as the options for searching, browsing, navigating and displaying 
search results in them. 
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1 INTRODUCTION 
Manuscripts represent unique library, cultural and artistic artifacts the content of which have 
been researched and studied for decades, even centuries after they were created. Sometimes they 
consist of many volumes and sometimes just single document or page. They provide crucial 
evidence for research in many disciplines, including literary studies, history, cultural heritage, 
and the fine arts.  They are also objects of research in their own right, with disciplines such as 
paleography and codicology examining the production, distribution, and history of manuscripts. 
In the modern digital age, the value of a library is measured not only by the amount of material it 
possesses, but also by the availability of the material to potential users and the connection with 
other institutions that own the same or similar materials. In the interconnected organizations of 
the Special Collections Library, in addition to the usual services based on printed materials, they 
offer online access to their materials and delivery of information products to their users in digital 
form, as an additional service (Whittaker, 2008). 
During the time, manuscripts changed their owners, so books from one collection could be found 
in various institutions or private collections around the world. This fact represents challenging 
issue to researchers, since their work depends on the way books are being treated by their 
owners. It is important to note that only a small proportion of the surviving medieval manuscripts 
have actually been digitized, which significantly limits the scope and coverage of datasets 
restricted to digitized manuscripts. Fabian and Schreiber (as cited in Burrows, 2018) estimate 
that only 7.5% of Germany’s 60,000 medieval manuscripts have been digitized.  
Situation with oriental manuscripts is a bit different regarding to state support of digitization 
projects in  countries like Turkey, Qatar, Malaysia, UAE and other Middle east states, where 
majority of these manuscripts are located. Ottoman manuscripts that are currently held by 
Turkish institutions are physically distributed in about 110 libraries in Turkey; For example, the 
Suleymaniye library in Istanbul has some 120.000 of these manuscripts alone (Aytaç, 2003). In 
Bosnia and Herzegovina (B&H), partial digitization projects of manuscript collections are 
noticeable. Numerous cultural, scientific and educational institutions have digitized their 
manuscript collections, primarily to protect them. These are all praiseworthy attempts, especially 
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because of the fresh memories of the endangerment of cultural property during the last war in 
this country, from 1992 to 1995, including significant manuscript collections. 
However, when it comes to accessing the digitized material, the practice shows that the situation 
is somewhat different. In this regard, users face numerous difficulties in free access, both to 
original and to digital copies of the manuscripts. 
The aim of this research is to study the design and orientation toward users of the digital Gazi 
Husrev Bey library in Sarajevo (hereinafter referred to as DGHB), as a library whose digital 
collections are used by numerous researchers, especially from countries with significant Islamic 
cultural and civilizational heritage. The second objective is to look at ways to enhance individual 
aspects of digital libraries of manuscript collections in general, by comparing the quality of the 
digital library listed with Europe's largest digital manuscript library - Manuscriptorium. 
Although officially available through the website of the Gazi Husrev Bey Library in Sarajevo at 
the beginning of 2018, access to the DGHB test version has not yet been evaluated from a user 
perspective, so this was an additional reason for conducting such research. 
 
2 MANUSCRIPTS, RARE AND OLD BOOKS 
One definition of the term manuscript is given in The New International Webster's 
Comprehensive Dictionary of the English Language (1999), which states that this term means “a 
matter written by hand with a pen or the like; a composition in handwriting or typewriting, as 
distinguished from a printed one” (p.776). Several definitions are attached to this term in the 
context of archival or library processing. Yakel (1994) states that the manuscript is: “The papers 
of a person, an artificial collection of materials from a variety of places or persons, or individual 
items acquired because of some special significance.” The term “rare book” has a similar 
meaning: “Rare material refers to any item included in a library's special collection because of 
age, historical value, craftsmanship, rarity (as in the case of autographs, letters or diaries), and 
other items of varying significance.” Both of these terms, as we have seen from the previous 
definition, are most commonly covered by the term “special collections” (Potter & Holley, 2010) 
and under this title, they form a separate entity in a large number of libraries, including many 
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National and University Libraries. Interestingly, the former name of this IFLA section was "Rare 
Books and Manuscripts" which was revised in 2014 and changed into Rare Books and Special 
Collections Section. 
Although this name may signify another type of library and non-library material, as indicated by 
the description of special collections as “sometimes referring simply to rare books and 
manuscript materials, and sometimes more generally to materials that are used as primary 
sources of evidence as opposed to secondary sources ” (Waters, 2009), in our work we will focus 
on the meaning of the terms such as manuscripts, old and rare books, and special collections in 
the context of library material created in the distant past. 
A special group of extremely rare old books, which were printed before the introduction of 
mechanical printing presses, are called incunabula. 
The limit to which a publication is considered to be old in European countries is 1700. The Law 
on Librarianship of 2003 in the Republic of Slovenia states that all publications published after 
1800 have the status of a national monument. In Bosnia and Herzegovina, library activity is the 
responsibility of entities, or cantons. According to the Law on Librarianship of the Sarajevo 
Canton (2000), “An old and rare book, within the meaning of this Law, is a manuscript and 
printed book, periodical, or any other literary material of special value or rarity, created up to 
1945, as well as a rare book, periodicals and other rare items of special value or rarity created 
after 1945.” This Law does not provide for any specific mechanisms for the protection of 
manuscripts and old books, which are to be found in both public and private collections in B&H. 
Unlike B&H, most European countries have protected this type of library material by law and 
envisaged a legal obligation to protect it. 
The manuscript book has a much longer tradition than the printed one. Its painstaking copying 
lasted for years, and in addition to calligraphic printing, it is often characterized by rich 
ornaments. The primary ornaments of the manuscript are initials, verses, miniatures, and 
calligraphic prints (Memija, 2003). The handwritten book differs from the printed one in a 
number of elements; there is no cover page listing the author, title, transcript, etc., there is no 
pagination, only tabs are marked, the text is full of ligatures (making the letters more difficult), 
which makes it difficult to read, that is, repeating the last word on next page, ex-libris - types of 
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stamps, etc. The exterior of the manuscript book was very significant so that the cover was made 
of leather or cardboard, leather-coated, with metal on the edges. For particularly valuable 
specimens, gold, silver, precious stones and other valuables are imprinted on the leather. These 
characteristics can be very important factors when preparing and selecting these special library 
materials for bibliographic description and digitization. 
The bibliographic description of the old book is defined by the IFLA Cataloging Standards for 
ISBD (A), and CERL3, established by the Consortium of European Research Libraries. IFLA 
has not defined a specific standard for manuscripts, which is probably due to the fact that each 
manuscript is unique in itself. 
 
2.1 GAZI HUSREV BEY LIBRARY IN SARAJEVO (GHB) 
The Gazi Husrev Bey Library in Sarajevo is the oldest public library in Bosnia and Herzegovina, 
and has operated continuously since its founding in 1537 until today. The Library collections 
currently have over 100,000 codices of manuscripts, printed works, journals and documents in 
Arabic, Turkish, Persian, Bosnian and other European languages. GHB's most significant 
collection consists of 10,585 codices of Oriental-Islamic manuscripts, with about 20,000 
different works in Islamic sciences, oriental languages, literature, philosophy, astronomy, 
medicine, mathematics and other sciences. The manuscript collection is also the largest 
collection of Oriental Islamic manuscripts in Europe (Jahić, 2013). A significant number of these 
manuscripts are rare and unique, such as autographs, autographed transcripts, transcripts dating 
from the 12th, 13th, or 14th centuries, as well as manuscripts that stand out for their calligraphy, 
outstanding visual equipment, specially made embroidery, or some other characteristics. 
The oldest manuscript of the Gazi Husrev Bey Library is the first part of the fourth volume of the 
encyclopedic work Iḥyāʼ ʻUlūm Al-Dīn: Kitāb al-Tawba, written in Arabic by Abū Ḥāmid 
Muḥammad b. Muḥammad al-Ġazālī (d. 1111). This volume was copied in 1106. 
The GHB manuscript collection was especially enlarged during the 20th century, with the 
closure of many public and private libraries, institutions and foundations, after which the 
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manuscript collections from different parts of Bosnia and Herzegovina were transferred for 
safekeeping to Sarajevo. 
The Library's special collection consists of Arabic, Turkish, Persian and Bosnian printed books 
written in Arabic script. There are about 25,000 books in this collection. Among them are some 
of the first books printed in the printing house of Ibrahim Muteferrika (1674-1745), founded in 
1727 in Istanbul, as well as a large number of works printed from the mid-eighteenth century to 
the present. The Periodicals Collection consists of the oldest newspapers and magazines printed 
in Bosnia and Herzegovina, some Sarajevo dailies and almost all the titles of Muslim newspapers 
and magazines that have been published or are currently published in Bosnia and Herzegovina 
(Jahić, 2013). 
The significance of the GHB collections was particularly pronounced after the burning of the 
buildings of the Oriental Institute in Sarajevo and the National and University Library 
(NUBBIH) in 1992, where at least 5211 extremely valuable manuscripts were lost forever at the 
Oriental Institute, while in the Sarajevo City Hall, where NUBBIH was housed, over 1.5 million 
various publications and archival documents were burned down (Husić, 2017). 
In 2018, Gazi Husrev Bey Library Collection of Manuscripts in Sarajevo was listed on the 
UNESCO's “Memory of the World” register as part of a protected mobile cultural heritage site. 
 
3 DIGITIZATION OF MANUSCRIPTS, OLD AND RARE BOOKS 
When communicating with library users interested in certain manuscript collections and old and 
rare books, we are more frequently asked when a certain manuscript or old book will be digitized 
than when it will be cataloged. In addition, users imply that all materials are equally prepared for 
the process of digitization, regardless of which collection they belong to. 
Although digitizing any library collection is a complex process, requiring multiple phases to be 
realized, digitizing manuscripts, old and rare books, requires a special approach. This is 
especially true of restoration and conservation works, which are necessary for most of these 
materials and which often make the digitization process slow and expensive. In addition, finding 
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the specific technical equipment needed to digitize and store high-resolution recordings, and 
modest OCR results are a particular challenge in the digitization process. 
The OCR system allows us to recognize text within an image and convert it to editable form. The 
practice so far has shown that OCR software such as Abby Fine Reader and others are much 
more inefficient when it comes to Arabic text than Latin text. There are several reasons for this. 
The word in Arabic letters is a series of characters that, in contrast to Latin, are written from 
right to left. In some cases, the characters are written in composite and in some are disassembled. 
 
 
Figure 1: Shapes of Arabic lettering 
 
The shape of the characters varies depending on their position in the word: start, middle, end, or 
separate position. The Arabic script is case-insensitive. In both handwritten forms, both Arabic 
and Latin characters vary depending on their static and dynamic variations. Static variations refer 
to size and shape, while dynamic variations refer to the number of diacritical segments and their 
order.  
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Figure 2: Various shapes of same Arabic character in a word 
 
Beside the above, an additional challenge to the OCR of the Arabic text is the large number of 
different letters, due to the fact that calligraphy is one of the most prevalent forms of art in the 
Oriental-Islamic civilization circle. Arabic characters are often intertwined in writing, which is a 
particular problem. The aforementioned challenges have resulted in the need for a much larger 
sample size than Latin text and a longer training process that varies depending on the software 
(Haboubi, Sanoussi Maddouri & Amiri, 2011). 
 
 
Figure 3: Various Arabic fonts 
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It should be noted that Arabic script was also used in other languages such as Persian or Ottoman 
Turkish. This is especially important because over 50 percent of the Sarajevo Gazi Husrev Bey 
Library manuscripts are written in Ottoman Turkish, which is a mixture of Arabic, Turkish and 
Persian, written in Arabic, with the addition of certain characters that symbolize characteristics 
of non-Arabic languages. 
 
3.1 GUIDELINES FOR DIGITAZING MANUSCRIPTS, OLD AND RARE BOOKS 
In September 2014, IFLA issued “Guidelines for the Planning of Digitization of Rare and 
Manuscript Books” (IFLA, 2014). This is the result of the work of the IFLA Division of Rare 
Books and Special Collections and consists of a total of 8 guidelines. Prior to the above 
document, a similar one was issued by UNESCO under the title “Basic Principles of Digitizing 
Documentary Heritage” (UNESCO, 2003). This document consists of a total of 10 sections in a 
more concise and somewhat complex format. These two documents also served to determine the 
criteria for evaluating digital libraries that are the subject of our research. 
3.1.1 Project design / Digitization strategy 
The implementation of a successful project depends first on the detailed design, planning and 
consideration of all the factors that may be of interest in particular stages of implementation. A 
digitization project can result in different products and services. Clearly defined goals and 
outcomes at the beginning of the project will assist in advocacy and budgeting, and at the end 
will provide meaningful benchmarks for evaluation, which is basic objective of our research.   
Following on from this premise is a section on the “Digitization Strategy” section of the 
UNESCO document (2003), which recommends a clear description of the causes and objectives 
of digitization, the scope, type of material, financing and methods of digitization. 
The design includes answers to specific questions such as: What is the project vision? What are 
the goals? For whom is the project intended? What are the requirements of potential users? Etc. 
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In the planning phase it is important to find optimal model which will meet the requirements of 
all stakeholders in the process: librarians, all kind of users, institutions, technologists and 
conservators. 
Considering the fact that digitization project involves teamwork, a detailed analysis of each team 
member and determining of the project phases is necessary as well. Quality control at each stage 
will promptly prevent the process from errors and ensure high quality digital objects that 
precisely match the original, with reliable metadata and which are easy to use. 
Another important issue is to investigate whether there is another similar project, what their 
advantages and disadvantages are, and to what extent the digitization project will initiate other 
similar projects that can be adequately upgraded to the work performed. 
3.1.2 Selection of an original 
Selection of an original to be digitized is a very important step in the process of developing a 
digital collection. Each manuscript is a unique artefact, and especially with Oriental Islamic 
manuscripts, we witness that there are usually many comments on the margins of the pages. 
Those comments are often more important than the basic text the copier has made. Also, old and 
rare printed materials can have significant differences in a single edition. Therefore, all existing 
collections, editions and copies are checked during this process, keeping in mind the chronology 
of the origin of the work, the area of origin, the author, the theme, the format, the owner and 
other elements of the material. In this process, interaction with other collections of one or more 
institutions, the physical condition of the material, copyright, etc., should be considered. This is 
where the expertise of librarians is critical, as the ultimate filter of what can be digitized or not.  
The items in this section are mentioned in a number of places in the UNESCO document (2003), 
under the section "Basic steps in digitization", and in a separate section on copyright. 
3.1.3 Steps in the digitization process 
A successful digitization process involves several phases of work, which institutions adapt to 
their working conditions. Digitization should include the following steps: 
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The first step is to check and prepare the material for digitization. This phase involves 
monitoring the movement of materials through library departments upon their removal from the 
depot, or permanent placement. Conservation and restoration processes are often slow and 
costly, and they can significantly affect outcome of the complete project. Another challenge is 
the fact that many libraries do not have their own conservation laboratories. In addition, training 
of technicians for the safety of handling materials is required. 
The second step is the process of digitization. It includes the selection of technical equipment 
tailored to the specific needs of manuscript and old and rare books and the quality of the 
recordings, where higher quality is usually required than standard materials (resolution, color 
depth, and lighting). It is important to emphasize the significance of authenticating digital 
content as close to the original as possible and selecting the appropriate storage, as well as a 
system that will quickly and accurately reproduce on-screen storage content. In practice, we 
often encounter the problem of endangering a physical copy of a manuscript because of an 
attempt to obtain a better image of the original. There is also the issue of justifying the use of 
glass plates to keep original flat during digital capture. Unbinding volumes for any kind of 
reproduction is no longer considered to be a best practice. 
The third step is image processing. This involves checking the quality and accuracy of the shots 
taken. At this stage, it is recommended that the original image is kept, without major 
refinements, other than adjusting the color. File naming should also be standardized in 
accordance with the institution's policies. We have already mentioned the importance of OCR 
(Optical Character Recognition) processes and challenges when it comes to multilingual 
documents and the use of different letters, such as Arabic. Libraries often use watermarks, which 
are imprinted on recordings as a copyright mechanism. 
In the UNESCO document (2003), this section consists of four foreseen steps: process planning, 
pre-digitization, digital conversion and post-digitization process. 
3.1.4 Metadata 
Metadata, or bibliographic description, generally serves librarians to manage and allow access to 
physical units. Metadata creation is one of the conditions that must be fulfilled before accessing 
the digitization itself. While UNESCO (2003) provides a broad description of the role of 
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metadata in the preservation, origin, exchange, access and compatibility with other systems, the 
IFLA document (2014) recognizes 4 types of metadata: bibliographic, structural, technical and 
administrative. 
Bibliographic metadata describes physical objects, including information about their intellectual 
content. In this segment, the transcription of texts of different letters plays an important role. In 
the case of developing metadata for the collection of the Gazi Husrev Bey Library, the enormous 
challenge was the transcription of the Arabic text into Latin. Although there are standards for 
Latin transcription of content in Arabic and Persian, a great number of medieval Oriental-Islamic 
manuscripts have been compiled in Ottoman Turkish. This language was a combination of 
Arabic, Turkish, Persian and other languages, written in Arabic script, with a large number of 
characters symbolizing the specific signs of particular non-Arabic languages. Due to the 
existence of different standards for such texts, it is a huge challenge to enable the user to find the 
desired results quickly and easily. This type of catalog data should be prepared before 
digitization. 
Structural metadata is characteristic of complex objects such as medieval manuscripts, archives 
or photo albums and plays the role of a detailed description of the digitization object. 
Technical or image metadata include a description of the technical characteristics of the digital 
images taken, such as resolution, compression, size in bytes, date of creation of the digital image, 
etc. Administrative metadata refers to additional information that allows you to manage access to 
digital objects, such as digital object owners, technicians, copyright information, etc. 
3.1.5 Display 
Library service users today expect free access to collections online, with the ability to easily 
search through common web browsers, effective preview options like zooming, follow-up 
options, note taking, printing and recording. Users should be able to manage when viewing a 
document and at the very least feel like they have physical access to the material. 
Presentation files are usually created from the “master” files. The display and format of the files 
depends on the objectives of the project; for example, TIFF or JPEG 2000 files are appropriate 
when a high degree of zoom is needed by the user. The master high-resolution TIFF files are 
LAVIĆ, H. Evaluation of digital librarianship for manuscripts: Case of Manuscriptorium and Gazi Husrev Bey Library in 
Sarajevo. Master Thesis. Faculty of Arts. Department of Library and Information Science and Book Studies, 2020                  18 
usually saved for archival purposes and not used for presentation because they are too large for 
rapid display and easy manipulation while JPEG and PDF are popular presentation formats. 
To ensure permanent access to the material, it is recommended to use permanent identifiers (PIs) 
such as PURL (Persistent Uniform Resource Locator), URN (Uniform Resource Name), DOI 
(Digital Object Identifier) or Handle. Not only does the persistent identifier make it easier to 
access in case of changing the URL of a local digital object, it is also suitable for citation and 
future verification. 
The UNESCO document (2003) only gives an indication of this guideline in the section on 
digital preservation. 
3.1.6 Dissemination, promotion and re-use 
The bibliographic description of the material and records should be contained in the basic catalog 
and connected to the object by a link. Most libraries are mandated to provide open access to 
digital collections and the ability to download metadata or links. Many portals and other 
aggregates can be used to increase access and visibility, which can be international, national or 
thematic. Today, social networks are often used to promote digital collections, allowing faster 
access to more users.  
These guidelines are outlined in the UNESCO document (2003) but not mentioned directly. 
3.1.7 Digital collection protection and storage 
Institutions are required to develop a strategy for the long-term archiving and preservation of 
digital collections, primarily because of the cost, investment in staff and hard work that 
specifically accompanies the processing of unique materials. The library should allow high-
resolution backups of materials and systems to be reviewed from time to time. 
UNESCO's recommendations include a section called "Digital Preservation". This segment of 
digitization and digital cultural heritage in general has been specifically addressed and as a 
result, in 2003, Guidelines for the Preservation of the Digital Heritage were issued (UNESCO, 
2003). 
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3.1.8 Evaluation 
Most libraries should evaluate the methodology and the digitization process itself, as well as 
their impact and results in both quantitative and qualitative terms. In any case, qualitative 
analysis is a more difficult procedure than quantitative one. In this context, it is advisable to 
consider the following issues: 
- How true is the digital recording to the original? Does the researcher need to consult the 
original at least once to fulfill the set goals? 
- Is the product legible and usable? 
- To what extent does technology meet the needs of researchers? 
- How is the source used and who is using it? 
- What is the impact of the digitization process on the use of physical specimens? 
The UNESCO document (2003) also points to the obligation of the evaluation process as part of 
the guidelines on steps in the digitization process. 
 
4 DIGITAL LIBRARIES 
Digital library research and development is a process that has caught the attention of the public 
and academics around the world, primarily because of their role in creating and facilitating 
access to knowledge in general. 
After centuries of restricting access to rare copies primarily of books and documents, but in 
recent decades, of audio and video materials, the development of digital technologies has 
contributed to the commitment of a large number of institutions to enable access to their valuable 
collections by interested persons through digital libraries, be it access to digital libraries, local 
networks, or the Internet. In this context, the digital library is viewed as “a collection of digital 
objects, which include text, video and audio materials, which are methodologically arranged in 
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terms of selection, organization and maintenance, and which are accessible and usable (Witten, 
Bainbridge & Nichols, 2003). Although the term "digital library" is generally accepted over time, 
terms such as "electronic" or "virtual" library are used to refer to the concept of digital content 
libraries. 
Among the many definitions of digital libraries, we have highlighted the one given by Saffady  
(1995), saying that it is “a library that wholly or partly manages its collections in computer-
readable form as an alternative, supplement or complement to conventional, print and microfilm 
materials, as the dominant library collections.” The term collections in this context designate 
documents as library material. 
The importance and role of digital libraries in society is generally confirmed by the joint IFLA / 
UNESCO manifesto issued in 2018 entitled "IFLA / UNESCO Manifesto for Digital Libraries - 
Creating the World's Cultural and Scientific Heritage Accessible to all”. In this document, a 
digital library is defined as: 
“A digital library is an online collection of digital objects, of assured quality, that are created or 
collected and managed according to internationally accepted principles for collection 
development and made accessible in a coherent and sustainable manner, supported by services 
necessary to allow users to retrieve and exploit the resources“ (IFLA, 2018). 
The digital library has a significant number of advantages over the conventional one, but we 
should not forget the challenges that arise every day regarding digital materials and systems. At a 
time when library collections are becoming increasingly homogenized due to commercialization, 
special collections, i.e. manuscript collections, old and rare books are among the few remaining 
features of individual libraries that set them apart from others. 
 
5 EVALUATION OF DIGITAL LIBRARIES 
Evaluation is an extremely important step in the development and management of digital 
libraries (DLs). In fact, evaluation is also closely tied to the very definition of digital libraries 
and all its components. Crawford (2000), in his research of public trust in DL, emphasizes 
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importance of user-oriented research: “Even when evaluation is not necessary due to financial 
sustainability research, the need for DL, to avoid unnecessary costs or planning, systematic 
evaluation is necessary as an expression of the library's concern and responsibility to the public.”  
Numerous evaluations have been carried out over the past period and recommendations for the 
frameworks, standards and evaluation methods of DL have been made. Chowdhury G. and 
Chowdhury S. point out that evaluation can be on different bases, such as: system, access and 
usability, interface, search, content and domains, services, costs, and overall benefit and impact 
(Chowdhury & Chowdhury, 2003). 
Evaluating the usability of the user interface is possible by analyzing the five qualitative 
components, as highlighted by Jakob Nielsen. It distinguishes five basic usability elements: 
Learnability, Efficiency, System Memorability for later visits (Memorability), Errors, and 
Satisfaction (Nielsen, 2012). 
Based on the analysis of 80 evaluation studies, Saračević (2004) distinguishes 4 basic groups of 
evaluation criteria: usability, system features, usage, ethnographic and other criteria. However, 
given that each of these groupings contains a number of subgroups that overlap in some 
elements, we can conditionally identify six basic criteria: content, technology, interface, process / 
service, user, and context (Xie, Joo & Matuisak, 2014). 
 There is no doubt that users are primarily focused on the content of their work, not the tools they 
use to arrive at the desired result. A well-designed search system, where the user first encounters 
the user interface, should allow them to find relevant and useful information as quickly and 
easily as possible. Therefore, a well-designed user interface needs to balance the functionality 
and comfort of the work environment. As for the interface, it also means that it is not possible to 
completely separate the elements of functionality and ease of use when evaluating. It should also 
be noted that two concepts are used in parallel for this concept: usability - user - friendliness 
(Vilar & Žumer, 2008). 
On the topic of evaluation of digital libraries of manuscript collections, several studies were 
conducted in Bosnia and Herzegovina. We were particularly interested in Džejla Khattab's 
research entitled "Evaluating the user interfaces of digital manuscript collections" (Khattab, 
2017), because it focused on digital libraries with a larger number of oriental manuscript 
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collections; The British Library, the National Library of Turkey (Turkiye Milli Kutuphanesi) and 
the National and University Libraries in Zagreb. 
Another work we found particularly interesting was the work entitled Evaluation of Digital 
Collections' User Interfaces, by Radovan Vrana, which is an evaluation of the user interfaces of 
digital repositories of manuscript collections in Croatia (Vrana, 2009). 
The third work we have highlighted is the work entitled “Evaluating digital libraries on the 
example of Manuscriptorium, ALO and Dlib”, which is a master's thesis by a colleague Mija 
Božič (Božič, 2016). This paper also evaluates the interface of digital libraries of manuscript 
collections, namely: Austrian Literature Online libraries, Digital libraries of Slovenia and 
Manuscriptorium from the Czech Republic. 
Following the above mentioned, we have decided to focus our research on the qualitative 
component, i.e. users of digital manuscript libraries. Since the basic task of the paper was to 
analyze the digital GH library, the libraries were compared primarily taking into account the 
specifics of oriental manuscripts. 
 
6 METHOD 
6.1 SUBJECT OF RESEARCH 
Digitization and the ability to access cultural heritage materials online can facilitate and enrich 
participation in cultural life for a large part of the population. Many institutions have valuable 
materials that only a limited circle of people may access. Numerous digitization projects related 
to cultural heritage have been implemented throughout the world testify to the efforts of many 
public and private institutions to provide more quality and easier access to written cultural 
heritage to as many users as possible. In this paper, we sought to answer the question of what a 
digital library should look like and how it would best meet the needs of researchers, especially 
oriental manuscript researchers. 
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6.2 RESEARCH QUESTIONS 
Based on the research problem, the following research questions have been developed: 
- How do selected digital libraries treat manuscripts and old books? 
- How easily users can interact with the interface of the digital libraries? 
- How easily they can find useful information and use it? 
- Which digital library is better for working with manuscripts and old books? 
 
6.3 EXPERT ANALYSIS 
We used the expert research method in our work. It is a qualitative, theoretical, cabinet survey 
conducted by the researcher alone or in a group and consists of a systematic comparison of 
phenomena with a predetermined framework. 
It is a method by which we objectively check compliance with certain recommendations and 
standards. In the field of librarianship, expert analysis is most often used to evaluate the 
functionality and characteristics of the user interface of particular software. 
Research conducted through expert analysis must be objective, reproducible and verifiable. The 
following steps may be helpful in planning this type of analysis: 
- Selection of research items and sample determination; 
- establishing a framework for comparison (best in form); 
- Pilot study (checking the sample on a small sample, thus increasing the objectivity of the 
research and avoiding difficulties in conducting the research); 
- Research (it is recommended to perform it as soon as possible, otherwise changes in the 
observed phenomena may occur); 
- Analysis of results. 
LAVIĆ, H. Evaluation of digital librarianship for manuscripts: Case of Manuscriptorium and Gazi Husrev Bey Library in 
Sarajevo. Master Thesis. Faculty of Arts. Department of Library and Information Science and Book Studies, 2020                  24 
Expert analysis has several advantages: It is relatively fast and easy to implement, regardless of 
external circumstances, can be reproduced repeatedly because its implementation costs are 
relatively small, we can conclude the degree of compliance of the elements being analyzed, and 
is a good basis for further research. 
This type of analysis does have some drawbacks. First of all, the result of the research depends 
on the researcher's experience, the quality or suitability of the study tool, and there is no control 
factor of the research because it is conducted by the researcher himself. 
An expert study is particularly appropriate for testing the compliance of a system or service with 
specifications, standards, or recommendations (Žumer, 2008, as cited in Božič, 2016). 
 
6.4 EVALUATION CRITERIA 
As already emphasized, most of the literature on digital library evaluation highlights the usability 
that specifically depends on customer satisfaction. The level of usability and successful 
realization of the digital library depends first and foremost on the degree of adherence to the 
envisaged standards of digitization. In practice, it is often the case that due to incompetence, 
short deadlines for digitization, lack of budgetary resources, and unrealistic plans, certain 
standards are neglected or partially complied with, which in the later period opens many 
problems for users and librarians. We mentioned earlier that evaluation itself is an integral part 
of the IFLA (2014) and UNESCO (2003) digitization recommendations. 
Although, several criteria were summarized in smaller subgroups in some studies, we opted for 
the six functional groups, which represent the most common criteria selection in the expert 
evaluation method: interface, search, browse, view results, navigation and language selection. 
The study was conducted between January 3, 2020 and January 15, 2020. 
6.4.1 Interface 
When accessing a digital library, the first thing a user encounters is an interface and often 
depends on its design whether it will continue to use the DL. In this segment, it is important to 
consider the digitization project plan and a clear answer to questions such as: What are the 
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objectives of the project (educational, cultural or commercial)? Is the project aimed for experts in 
some specific areas? Does it represent an upgrade to an existing service? Etc. It is clear that 
interface evaluation is a huge challenge, because by definition it must be designed to be 
seamlessly functional for all users, to meet all their requirements at all times (Tedd & Large, 
2005). On the other hand, the golden rule in interface design is that the best interface is the one 
that goes unnoticed, which allows the user to focus on information and the task rather than the 
mechanism used to present the information and perform the task (Galitz, 2007). This set of 
criteria includes several subgroups: 
- Introducing the DL 
- Interface personalization (registration, task recording, query recording, language) 
- Colors and graphic elements 
Considering increased use of mobile phones for research purposes, we examined the 
optimization of interfaces for mobile use and the possible existence of specific mobile 
applications of digital libraries. 
6.4.2 Searching 
Searching is the basic and most common form of DL usage. For this usage method, it is 
important how the metadata schemas are organized during the digitization project. Are the 
bibliographic, structural, technical and administrative data properly entered? Is the metadata 
associated with the digital images appropriate? Have standardized steps in the digitalization 
process been respected? For our research, we compared simple and advanced search options, 
full-document search capabilities, and search suggestion options in the two digital libraries listed. 
Also, to search for information originating from scripts other than Latin, we examined the 
possibility of finding different forms of transcribed texts. We investigated whether the virtual 
keyboard option was incorporated. 
Searching a digital manuscript collection will not produce good results unless the search query is 
formulated correctly. Although the user has some prior knowledge by which he can define a 
specific query, which may relate to the author, the title of the work, the transcriber, etc., practice 
shows that it is most often necessary for the system to expand its knowledge. 
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6.4.3 Browsing 
Browsing capability is often used by users who have a broadly defined search task or idea that 
will only be defined more closely after the browsing process. This type of usage is also more 
common when searching alphabetically or numerically. It is also more targeted to new users, 
who are visiting the library for the first time, since browsing usually precedes the search itself. 
We analyzed browsing capabilities according to different parameters, such as topics and types of 
materials. 
This type of DL usage is particularly popular with libraries that own oriental manuscript 
collections. Recently, recreational browsing of the manuscript, which has no specific research 
purpose, has become popular as well. In a 2012 study conducted by F. Shen, he identified the 
existence of 49 Islamic manuscripts repositories. Of these, 22 offer the option of browsing 
through a fixed list of manuscript lists, with basic bibliographic data (Şen, 2012). 
Effective browsing process depends on following the standard for digitization, which refers to 
the order and quality of steps in digitization, then the quality of the metadata input, and the 
display of results. 
6.4.4 Display of results 
The way the search results are displayed is extremely important to the user in terms of the most 
effective use. The system should allow the users to feel as if they were in possession of a 
physical material. In addition, it should make it possible to organize the research results in 
different forms.  
The system sorting results should be enabled in the order that suits the user. Sometimes it is the 
author's first or last name, date of origin, or other criteria. Also important is the ability to view 
multiple pages at a time, limit the number of results with the help of certain filters, zoom in on 
digital images, i.e. the size of the screen, and print the results in different formats. 
The quality of displaying results in a digital library depends on technical standards for 
digitization. In this regard, the answers to the following questions are important: How long it 
takes to open digital images? How the images can be zoomed in? And is there a permanent 
access to the material through a permanent identifier? 
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6.4.5 Search help 
This field has been included in some studies as an interface subgroup, but because of its 
importance we have singled it out as a separate criterion. The assistance mechanism should 
include various forms of referral for users, a combination of explanations that appear on the 
screen, clearly visible help thumbnails, and examples that are needed to optimize the use of the 
system. 
6.4.6 Navigation 
Easy and fast navigation is another prerequisite for optimal use of your digital library. Within 
this function is important the ability to quickly scroll through documents and different tabs / 
screens, and return to the previous page at any time, or on all subpages, as well as the ability to 
display the desired term within the text. 
6.4.7 Selection of the language 
One of the basic features of digital libraries is that they are universal in character and go beyond 
temporal, geographical, linguistic and other differences to make the materials accessible to all. 
The ability to access digital content through languages other than functionality also contributes 
to the promotion of handwritten cultural heritage to a wider range of users and stakeholders. In 
this context, it is especially important that content is available in English, in addition to the 
native language, because of its widespread use in the world. 
 
7 RESULTS OF THE RESEARCH 
7.1 DIGITAL GAZI HUSREV BEY LIBRARY 
The test phase of the digital Gazi Husrev Bey library was put into operation in early 2018, 
although the digitization of the holdings of this library began much earlier. The organized 
process of microfilming the manuscript fund began during the 1995 war in Bosnia and 
Herzegovina. 
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Namely, due to the danger of the destruction of the manuscript, the Library employees were able 
to apply the microfilming equipment in extremely difficult conditions of war and in 1995, they 
made over 5000 copies of the most valuable manuscripts and sent them to a number of libraries 
in the world. (A documentary entitled "The Love of Books: A Sarajevo Story", co-produced by 
Oxford Films and Al Jazeera, won a special audience award at the 2009 Sarajevo Film Festival.)1 
Subsequently, these microfilmed collections were transformed into digital form (Lavić, 2017). 
Gazi Husrev Bey Library first scanner was donated by the al-Furqan Foundation of London in 
late 1998, when nine oriental manuscripts consisting of 2,183 digital recordings were scanned 
and recorded on CD ROM. In December of the same year, thanks to the aforementioned scanner, 
the first digital exhibition of the most representative manuscript copies of the Library was made, 
which was presented at a ceremony marking the opening of the Museum of Islamic Art in Kuala 
Lumpur, Malaysia, on December 12, 1998. Making the first digital ımages raises many concerns 
about the digitization process. Namely, the Gazi Husrev Bey Library was a pioneer in the area of 
Bosnia and Herzegovina in this process, so it was compelled to seek advice for many concerns 
beyond the borders of our country. In addition to the physical, various biological or chemical 
damages were noted, requiring specific specialist conservation and restoration work to enable 
these manuscripts to be digitized. The physical condition also influenced the selection of material 
for digitization, so that digitally manuscript material, whose physical condition allowed it, 
regardless of its content, age or other characteristics that distinguished it, was prioritized. In 
2006, the restoration and conservation departments were also trained, so that after treatment in 
this department, some manuscripts that had not been digitized earlier due to their poor physical 
condition could be digitized over time. The digitization of the manuscript collection was 
completed in 2010, and a total of 10,385 manuscripts were digitized. 
Today, over 1.5 million digital recordings of the Library's special collections are stored in the 
GHB. In view of the fact that the number of requests for access to digitized materials has been 
steadily increasing, the GHB put into operation the test phase of its digital library in 2018.2  
1 https://www.youtube.com/watch?v=VExCtnYlMcs. 
2 http://digital.ghb.ba/ghb/login.xhtml. 
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This web platform for access to digitized cultural treasures currently provides free access to over 
300.000 digitized and digital born materials. It is a cultural and scientific treasury that has been 
collected in Bosnia and Herzegovina for over 5 centuries. However, in accordance with the 
policy of the Library, there are certain restrictions regarding the free access to certain parts of 
special collections, so that most of the digitized materials are still accessible exclusively in the 
Library building. 
The software on which the portal is based is the result of collaboration between GHB librarians 
and local software company Everest Consulting Sarajevo. 
Digital content is offered in several different forms. Access to the facsimiles of the manuscripts, 
photographs and serials in Arabic script is enabled without the OCR procedure being performed. 
In addition, the full text of the Latin and Cyrillic text with errors corrected after the OCR 
procedure was offered. 
 
Figure 4: Homepage of Digital Gazi Husrev Bey Library 
 
It is important to note that GHB is the depository library for all libraries operating within the 
Islamic Community in Bosnia and Herzegovina, and the number of such smaller libraries is 
currently close to 40. In accordance with the stated decision of the founder, GHB is obliged to 
provide an adequate digital platform that can be used by all the mentioned libraries. Also, GHB's 
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tasks include finding oriental manuscripts originating from Bosnia and Herzegovina or whose 
authors are Bosnian and Herzegovinian, and, if there is consent from institutions that own such 
manuscripts, to offer them for use through a DGHB. 
Due to the existence of several different special collections, different metadata models were used 
for the following collections: Manuscripts collection, collection of special archival materials, 
collection of photographs, collection of printed serials and collection of printed monograph 
publications. 
When entering DGHB, the first thing we encounter is the ability to search the bibliographic 
database. This option can be used without entering log-in information. 
 
7.2 MANUSCRIPTORIUM 
Manuscriptorium (http://www.manuscriptorium.com) is an online platform for bringing together 
national libraries, which have the largest manuscript collections in Europe in their possession. It 
was founded by the National Library of the Czech Republic in in 2002, while technical design 
was entrusted to Aip Beroun Ltd. as a result of many years of cooperation between the two 
institutions. 
The project provided free access to special material, or digitized manuscript collections, held by 
various institutions in Europe. In this context, in addition to manuscripts, special material also 
includes incunabula, archival material, early printed books, maps and similar materials. 
Library service users face challenges while searching for online resources because of the need to 
use multiple applications with different behaviors, rights, tools, or have to cope with various 
different opportunities. The  structural  maps  in  complex  (compound)  digital  documents, 
however, make it possible to browse books over space provided we know where the  referenced  
data  files  (mostly  images)  are  stored  and  provided  they  are always available through http 
protocols on their concrete URLs. This was the basic idea on which experts from Czech National 
Library started to build a new Manuscriptorium Digital Library as a place where all the different 
data from various systems and repositories can be presented to users in an homogeneous manner 
as if all of them were coming not only from the same database, but also from the same image 
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bank. The truth, however, is that in real time the image banks of all the Manuscriptorium 
partners are being used in function of the work done by users via the Manuscriptorium interface. 
When  the  metadata  are  in  the  central  database,  the images  are  spread  over different  
remote  repositories.  Manuscriptorium  works  only  with  the  image formats  recommended  for  
the  World  Wide  Web,  i.e.  JPEG,  GIF,  and  PNG, while  special  tile  techniques  are  used  
for  representation  of  large  data  files generated  especially  from  digitization  of  historical  
maps (Knoll, 2017). The interface design makes it easy to search and view documents, but also 
to create personal collections and virtual documents. Content providers can use different services 
and tools developed to easily integrate different digital contents. There are currently more than 5 
million digital records in the database (Psohlavec, Heller, Caldelli & Parkola, 2009). 
 
Figure 5: Manuscriptorium homepage 
Manuscriptorium is an accredited database for Europe. The Manuscriptorium is contributing to 
the Europeana initiative working with cultural institutions and collectors to gather authentic, 
trustworthy and robust data and make it accessible to Europeana. This also makes it accessible to 
education and research infrastructures, creatives, developers and the general public. The 
Manuscriptorium has also been recognized as an important source of expertise, offering advice 
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and support in digitization, content description, metadata mapping, licensing, media formats, 
accessibility, multilingualism, and in the adoption of controlled vocabularies.3 
 
7.3 COMPARISON OF DIGITAL LIBRARIES 
7.3.1 Interface 
 
We have already said that the interface is a front door to the digital library. A complete 
digitalization project, regardless of following all the recommendations of IFLA (2014) and 
UNESCO (2003), can be futile if the interface is not designed and implemented in an optimal 
way. 
The general impression is that both digital libraries have designed an interface tailored to the 
researchers' needs. Both libraries have put the educational and cultural segment at the forefront 
and this is evident when accessing the digital libraries themselves. The libraries are adapted for 
researchers of all professional and educational categories. In the case of Manuscriptorium, the 
tendency to be the central digital library for European manuscripts and to incorporate as many 
different digital manuscript collections as possible is evident at the interface. DGHB is focused 
on manuscript materials in its possession. 
When you access the Manuscriptorium web portal in the upper left corner, contact information 
and the ability to create your own user account are offered. In the right corner is an option to 
select the language of the website, which offers Czech and English languages. 
3 http://www.manuscriptorium.com/en/europeana-aggregators-forum-en 
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Figure 6: Manuscriptorium digital library page 
The “About Project” section provides only up-to-date information on the platform itself, the 
goals and the possibilities of collaboration. Below is a link to access the digital library, a content 
news blog, a “support” option to contact employees, and a shortcut in the form of a magnifying 
glass that allows you to search the portal itself. 
At the bottom of the website are three separate boxes. The first is My Library, which allows 
registered users to process collected information, record past searches, create personal 
collections and virtual documents, and share personal content with others. 
"Virtual documents" provides the ability to create your own virtual documents from the 
Manuscriptorium database, while "Favorite Items" provides quick access to individual 
documents or pages through the "Favorites" tab, through their pre-highlighting in different 
colors. 
The platform also provides the user with instructions on how to use the system in the form of 
both written text and video. 
There are two ways to access the DGHB portal. The first is a visit to the GHB website 
(http://www.ghb.ba), where there is a clearly visible hyperlink on the front page, which reads 
"Digital Library". 
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Another way is through the website http://digital.ghb.ba. Entering DGHB opens a field of 
"registration" that allows the user to register for the first time visiting the site, or "Login" if he 
has previously registered. The possibility to change the user code by direct link is left. 
There is also a hyperlink “Guest” on the front page, which can bypass the registration 
procedures, but it should be emphasized that the number of search results in this case is limited 
to the first 10. At the bottom of the page there is a link “Search metadata” through which digital 
search is enabled content, while the default use of the Digital Library remains content browsing, 
which is unusual for most digital libraries. 
The advantage of Manuscriptorium is the ability to create a personalized account that can store 
queries and research results. Although the DGHB provides user registration prior to accessing 
the library, the purpose of the registration is obviously to monitor the institution's statistical 
usage indicators. This portal does not offer the possibility of personalized account, recording 
previous searches, or grouping digital copies into a separate personal collection. 
A major drawback of this library's interface is the lack of an option to select a language and help 
the user on the homepage as well as the page where digital content is offered. On these pages, all 
material is in Bosnian language. By entering the content search menu, we can find the language 
selection option for English, Arabic and Turkish.  
Also, both libraries have implemented successful combinations of colors and their shades, so that 
the fields and texts can be clearly distinguished from each other. 
An interesting fact is that Manuscriptorium did not customize the interface for mobile access, 
unlike DGHB, and that neither of the two libraries has a special downloadable web application, 
whether it is on the Android or iOS platform. 
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Figure 7: DGHB Login 
Table 1: Interface 
Interface Manuscriptorium DGHB 
Digital library presentation + - 
Interface personalization + - 
Registration + + 
Query storage + - 
Save results + + 
Language convenience of interface to mobile appliances - + 
 
7.3.2 Search 
The search process is well organized in both libraries. The Manuscriptorium search can be 
started by following the "Digital Library" hyperlink in the upper right corner of the homepage. 
The search window is well visible and offers basic and advanced features search capabilities. 
There are as many as 15 options in basic search. You can choose to search by: Words anywhere, 
titles, authors, Shelf-mark, location, responsibilities, description, extent, library, publisher, date, 
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provenance, terms, places and keywords. Advanced Search offers three search windows, which 
we can add or remove with "and", "or" or "without" options. Manuscriptorium does not offer 
search suggestions, which, when used by less skilled users, can significantly reduce the 
efficiency of use, especially when dealing with complex topics such as manuscripts made up of 
texts in multiple languages, letters and thematic units. 
 
Figure 8: Manuscriptorium, simple search 
 
The DGHB user interface offers the ability to browse and search as two clearly divided 
categories. The search begins by clicking on the “Search Metadata” link, which is not the best 
way to formulate it, as many users may confuse this term. The basic search format offers a single 
window where you can search the database in all available fields. The minimalist design made 
the “search box” clearly visible, as did the “advanced search box”. 
The advanced search field enables four fields to be searched with Boolean query combination 
option (“and”, “or” or “without”). Within each field there is a drop-down menu that offers 10 
possible fields: author, authorship, title, year of publication, place of publication, publisher, 
language, ISBN, ISSN and signatures. Added is the option of “Search Suggestion” which does 
not exist in the Manuscriptorium. Also, the great advantage of DGHB is that it offers the ability 
to search all printed special collections in full text. The problem with DGHB search is the fact 
that a significant part of the manuscript collection is available only in bibliographic form, 
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without accompanying digital images. The DGHB is, as we have stated, still in the test phase, so 
for security reasons, complete digital material is not available. 
Neither of the two libraries offers the ability of a virtual keyboard, which in practice has proven 
to be a useful tool for typing searches. This is especially important when searching the Oriental 
manuscripts because of the different languages in which they were originated and different 
transcription standards for each language. 
Analyzing the metadata schema of both libraries, we found that most of the digitization standards 
were met. Also, we noticed a deficiency related to the section “Beginning and end of text”. It is 
often the case that older manuscripts lack a cover or back page. A certain number of manuscripts 
do not include the title of the work at all. For this reason, the cataloging of Oriental manuscripts 
indicates the beginning and end of the existing text, so that the title could eventually be found by 
searching another transcript of the same work. The ability to search the manuscript via beginning 
or end part of the text is especially useful for catalogers and manuscript experts, so this is a 
drawback in both digital libraries. It is not clear to us why this omission was made, given that 
this text is an integral part of the catalogue description which can be found in the printed catalogs 
of the GHB manuscripts. 
 
Figure 9: DGHB Advanced Search 
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Table 2: Search 
Search Manuscriptorium DGHB 
Basic + + 
Advanced + - 
Search suggestion - + 
Automatic search storage - - 
Search the whole document - + 
Virtual keyboard for insertion 





We have already mentioned that browsing in DGHB is a default option and precedes the search 
option. DGHB offers the option of searching several different special collections: archives, 
photographs, old printed monographs, old printed serial publications and manuscripts, as well as 
digital catalogs and bibliographies. However, it should be noted that the number of manuscripts 
offered in this digital library is slightly lower than other special collections. 
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Figure 10: DGHB Browsing 
 
Browsing may be performed on the basis of the signature number or title of the manuscript, as 
well as other elements, in case of photographs, serial publications or other special collections 
included in the DL. By clicking on the hyperlink, the user is directed to a screen containing 
catalog information and digital photographs of the manuscript, as well as other special 
collections. 
Digital collections can be searched by material type, while DGHB does not have the ability to 
browse content by topic. 
Interestingly, Manuscriptorium does not offer browsing capabilities at all. 
 
Table 3: Browsing 
Browsing Manuscriptorium DGHB 
By topic - - 
By material type - + 
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7.3.4 Display of results 
The way the search results are displayed is extremely important to the user in terms of the most 
effective use. The system should make it possible to organize the results from different aspects 
and in different forms. Sorting results should be enabled in the order that suits the user. 
Sometimes it is the author's first or last name, date of origin, or other criteria. Also important is 
the ability to view multiple pages at a time, limit the number of results with the help of certain 
filters, zoom in on digital images, i.e. the size of the screen, and print the results in different 
formats. 
Both libraries in this segment meet most standards. Manuscriptorium offers the ability to sort 
results by relevance, author, title, or date of origin. It also offers the ability to filter results on 
facsimile, convolute, full text search documents, on user-created collections or on one of the 
collections within the system. Their print is offered in the form of facsimile or XML format. The 
results are presented as thumbnails that can be opened in a separate window, zoom in, change the 
print quality, as well as a couple of options for graphic image processing, but also to share with 
other users in the form of a hyperlink. 
 
Figure 11: Manuscriptorium- Display of results 
 
LAVIĆ, H. Evaluation of digital librarianship for manuscripts: Case of Manuscriptorium and Gazi Husrev Bey Library in 
Sarajevo. Master Thesis. Faculty of Arts. Department of Library and Information Science and Book Studies, 2020                  41 
DGHB offers contextual results in a full text document search, that is, with the search term it 
offers ten words preceding it in a sentence and ten words following it, making it easier to find 
optimal search results. It also offers the ability to search for terms that consist of two or more 
words using special citation characters. 
There is a possibility of different forms of sorting results, based on 9 different fields, and offers 
the ability to filter results within categories of collection type, author and facsimile. DGHB also 
offers the ability to control the number of results displayed on a single page, as well as to print 
facsimiles in different formats, and bibliographic data for each result. No library offers a 
representation of the original dimensions of a digitized object (ruler). 
 
Figure 12: DGHB - Display of results 
 
Of the additional user options, we have singled out the ability to compare two identical or 
different pages from one or more manuscripts, through simultaneous display, copy of the 
permanent URL of the manuscript or some of its pages to display a reference, request (form) or 
copyright license and listing the opening and closing sentences in the manuscript to help 
determine the title of the work. 
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The quality of facsimile shots is slightly better in case of Manuscriptorium. This is especially 
noticeable when displaying manuscript illustrations, which can be an aggravating circumstance 
for users. Also, when displaying facsimiles in DGHB, there is a noticeable watermark on each 
shot, which makes the use of illustrations but in some cases texts almost impossible. It is 
important to note that DGHB does not offer the ability to save or download digital images. 
The digital images in DGHB are displayed so that it can be viewed two pages at a time, while 
Manuscriptorium offers the ability to view one page at a time. Both libraries enable detailed 
zooming of images. 
Generally, the user is under the impression that he possesses a physical copy of the manuscript in 
both libraries. 
 
Table 4: Display of results 
Display of results Manuscriptorium DGHB 
Sorting + + 
Offering different formats + + 
Display of number of results + + 
Control of number of results 
displayed 
- + 
Printability + + 
Results with a thumbnail + + 
Zooming + + 
Filter within the result list + + 
Original dimensions of a 
document 
- - 
Possibility of URL copying + - 
Request for reproduction + + 
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7.3.5 Search help  
Manuscriptorium offers the option of helping the user in both text and video format. The blogs 
we can see in the Manuscriptorium are a successful way of helping the user. This allows the user 
to participate actively in the DL system. We think the system would be more effective if the blog 
option were visible in the interface of simple and advanced search, especially blogs related to 
manuscripts. Also, there is a lack of specific examples as a form of customer assistance or FAQ. 
 
Figure 13: Manuscriptorium-Help 
DGHB customer assistance is contained in a brief text, which states that this is a test phase of the 
portal. We did not find detailed usage instructions or user FAQs. 
 
Table 5: Search help 
Help to users Manuscriptorium DGHB 
General + + 
Contextual + - 
Examples/FAQ - - 
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7.3.6 Navigation 
 
Figure 14: Display of a document 
 
Both digital libraries have met the intended criteria in this segment. Easy and fast scrolling 
through documents, a special window for viewing a document and a back button, viewing the 
previous and next pages on each window, and simultaneously viewing multiple windows. 
DGHB has the ability to navigate within the text of a document, unlike Manuscriptorium, which 
does not have this capability. 
 




Navigation Manuscriptorium DGHB 
Move document + + 
Return button + + 
Display of required term in a 
document 
- + 
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7.3.7 Selection of language 
Manuscriptorium offers the ability to use the System in local, Czech and in English language. In 
the drop-down menu of the "Language" option in DGHB, besides the local Bosnian language, 
there is a possibility of choosing English, Arabic and Turkish.  However, these are just icons 
which have not been implemented in the System, so that in practice the Library can be used 
exclusively in Bosnian, which we see as significant lack of a complete digital library. 
 
Table 7: Language selection 
 Manuscriptorium DGHB 
Language selection + - 
 
 
7.3.8 Search simulation 
As part of the research, we considered that a practical search simulation was also necessary. To 
this end, we have introduced a common search term in both digital libraries. 
Alma is an Oriental Linguistics student. She is particularly interested in manuscript dictionaries 
and connections between Oriental and South Slavic lexicography. In this context, her attention 
was drawn to the Bosnian-Turkish manuscript entitled Makbūl-i Arif by M. H. Hevai Uskufi 
Bosnevi, written in 1631. It is the first known dictionary of the Stokavian dialect, a dialect that is 
nowadays prevalent in the standard norms of most Western South Slavic languages (Kadric, 
2004). In order to study this work in more detail, she begins a search at the DGHB, entering into 
the basic search window the nickname by which the author is known - "Uskufi". There are a total 
of 16 results and they all refer to the different transcripts of the work mentioned above. The 
oldest transcript dates from 1748 and the document consists of 16 sheets and the same number of 
digital images. The document cannot be downloaded, but only viewed within the DL. 
Interestingly, of the 16 results found, 12 cases offered only manuscript metadata, with no digital 
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images, while in 4 cases, digital copies could be viewed with the metadata. The search took 2 
seconds and the photos were of good quality. 
After that she wants to do the same search in Manuscriptorium. Enters the same search term and 
gets one result; A printed Arabic-Turkish-Persian dictionary from 1780, which is said to have 
been authored by Franciscus Mesgnien Meninski. Despite a thorough review of the bibliographic 
data, it was not possible to determine how Uskufi is related to this dictionary. In advanced 
search, she enters the same term in the following individual fields: Titles, authors, shelf-mark, 
location, responsibilities, description, extent, library, printer-publisher, date, provenance, terms, 
places and keywords, but again without results. Search results only in the “words anywhere” 
field. Even in digital copies she looked through several introductory and closing pages of the 
dictionary, but again did not find the link to the requested author. 
She decides to refine her search and enter the term "qamus", which comes from the Arabic 
language and stands for "dictionary". Her intention is to find out how many manuscripts in both 
subject libraries have dictionaries for languages with primary Oriental-Islamic manuscripts being 
Arabic, Persian and Turkish. 
 
Figure 15: Manuscriptorium – Display of a document 
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She continues her search in the Manuscriptorium by entering the term “qāmūs” in accordance 
with the IDMG system of transcription of Arabic characters. The first drawback she faced was 
the lack of a virtual keyboard by which she could enter special symbols. But even when she 
found the necessary symbols, there was no positive result. 
She repeated the search by entering the same term without transcriptional characters in the form 
of “qamus” and got 50 results, but she found that not one result refers to dictionaries but to other 
works that do not fit the search term. 
Then she entered the term in the original Arabic script “قاموس” and got 11 results, among which 
are 4 dictionaries of oriental languages. However, trying to search in full text was not possible. 
She entered the same search term in DGHB. By typing the terms "qāmūs" and "qamus" 
(transcription according to the IDMG standard and according to phonetic transcription), she 
obtained the same total number of results - 51. However, a closer look at the bibliographic data 
showed that these are copies of dictionaries from the printed collection, which fall within special 
collections as they originate from the 19th century. 
 
 
Figure 16: DGHB Metadata 
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Only after entering the term in the Arabic lettering “قاموس”, she received 5 results from a 
manuscript collection that were useful for her research. And in the case of DGHB, she noticed 
that there was no virtual keyboard to enter special symbols. 
She wanted to do the same search by accessing DL via a mobile device. In the case of DGHB, 
she faced the problem of access at the outset because she did not find a hyperlink to the digital 
library through the website, so that it could be accessed directly through the “digital.ghb.ba link”, 
which can only be of benefit to users who have previously accessed DGHB via desktop 
computer. Another way to access it was through the "Search Collections" link on the website of 
the Library, which can be confusing to users because there is no clear indication that it is a 
digital library. After successful login, she noticed that on some pages DGHB is not adapted for 
use by mobile device. 
The Manuscriptorium has adapted the interface to use on a mobile device, but she was surprised 
that this approach did not allow the facsimiles of manuscripts to be viewed. 
Mustafa is an Egyptian art history student and is doing research on the decorative elements of 
medieval diplomas in Islamic educational institutions. He is particularly interested in the 
differences in the artistic elements of diplomas issued in the Balkans. He learned that the 
DGHB's manuscript collection contained a special collection called "idžazetname", consisting of 
a number of individual diplomas from that period. 
He begins his research by entering the DGHB interface but realizes that this library is available 
only in Bosnian. He asks a friend who speaks this language for help. He enters a number of 
different terms into a simple search; "Idžaz", its transcribed form "igaz", and the form in Arabic 
language "اجازه". There is no separate collection of these types of documents in the bibliographic 
data, since they are placed in multiple collections depending on the language in which they were 
written. Fortunately, among the first results, he finds an expert article on this type of document in 
one journal, with a list of individual documents in the DGHB. 
He searches for signature numbers from the text and realizes that not all are available in digital 
form. Although digital images of existing materials have been made in high quality and there is a 
possibility of quality zooming, there are several problems. The first is the fact that there is no 
ruler in digital paintings to determine the dimensions of particular pieces of artistic ornaments in 
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pictures. In addition, because of the absence of color tables, he cannot reliably determine which 
shades of colors were used in the illumination. He is thinking of continuing the research later, but 
due to the lack of ability to record queries and results, the next time the complete research will 
have to start over. He realizes he has two options left; going directly to the library or asking 
librarians to make new images of the materials with the required elements.  
Edin is a history student and writes research paper on Islamic charitable foundations within the 
Ottoman Empire in the 15th and 16th centuries, with particular reference to the territory of the 
Empire located on the European continent. He expects to find material in both digital libraries 
related to the area. Since he is using DGHB for the first time, he has been trying to find 
instructions on how to use it, but all he finds is a short guide, which is not very helpful. After 
several attempts and failures, the search begins with the DGHB introducing the term "vakuf" 
which used to refer to Islamic charitable foundations. He gets a total of 426 results, most of 
which relate to particular segments of foundations from a later period. He is primarily interested 
in the endowment documents from the 15th and 16th centuries, from which he can find 
information on the initial organization and development of foundations. Again, he enters the 
term "vakufnama" into the search box, meaning “Islamic endowment document” and gets 10 
results, but all results refer to bibliographic data of monograph publications and archival 
catalogues. He realizes that digital images of archives relating to found treasures are not 
available through DGHB and, through contact information, sends a request to librarians for 
assistance. In response, they explain to him that all digitized materials are not yet available at the 
test phase of the digital library and that they will send him the required digital images the other 
way, given the fact that their number is relatively small. 
 
8 DISCUSSION 
The evaluation of two significant digital repositories of manuscripts and special collections 
across Europe has contributed to a clearer insight into the importance, advantages and 
deficiencies in the functioning of each of them. First of all, it is noticeable that these are 
repositories of different types of collections. Thus, DGHB owns a large number of Oriental 
manuscript collections that are written in multiple languages and scripts. In addition to 
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manuscripts, this library also has a significant collection of archival materials, followed by old 
and rare printed editions, especially from the 18th and 19th centuries, including monographs and 
serial publications, and other special collections such as old and rare maps and photographs. 
Therefore, the design of this digital library is tailored to a diverse range of users. The manuscript 
collections included in the Manuscriptorium are mostly in European languages and are written in 
Latin script. A significant difference between the compared libraries is the fact that DGHB offers 
users digital collections of physical material in its possession, so that it can also be viewed in 
physical form in the Library, while Manuscriptorium offers a platform where we can find 
manuscript collections in digital form in the possession of various institutions. Common to both 
libraries is that they are intended for highly educated persons, researchers and academicians, due 
to the complexity of the subject matter but also the multilingualism of the material. 
Manuscriptorium has many different search tools, the ability to store queries and results, and 
standardized bibliographic data, as DGGB suggested before starting the research, while DGHB is 
more tailored to the specific requirements of users of oriental manuscripts. Personalized interface 
option allows the user a much greater degree of process control and therefore greater 
involvement within the whole system. 
The great advantage of DGHB is the fact that Latin and Cyrillic alphabets are searchable in full 
text mode, while the advantage of Manuscriptorium is that digital objects can be recorded in 
various forms and in high quality. 
Both libraries are quite easy to use, but because of the different forms of user assistance, 
Manuscriptorium makes it much easier to master how to use the system. This is first and 
foremost reflected in the concrete examples for the use of the library and the videos used for this 
purpose. Incorporating Web 2.0 tools also makes a significant contribution to expanding user 
knowledge. 
A significant drawback of DGHB is the lack of implementation languages used, formally offered 
in the drop-down menu, which causes great difficulty for non-South Slavic languages and is 
currently a challenge that is probably the most prioritized issue to be solved. 
It is important to note that the research was conducted in such a way that access to digital 
libraries was done through computers. In the case of mobile access, the results are different. 
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Searching bibliographic data and displaying results is still functional, but access to facsimiles has 
been much more difficult. Facsimiles were also searchable through DGHB, but the interface was 
not adapted for use with a mobile device. It was not at all possible to view the facsimile of the 
Manuscriptorium except in small thumbnail images, which were completely unusable. 
 
9 CONCLUSION 
The research has shown that further improvement of the evaluation process of digital libraries, 
especially from the point of view of users, is extremely important for their qualitative 
improvement. Also, it is necessary to analyze the library used during all phases, and use different 
access devices. Both libraries analyzed can be a good basis for enhancing services in the digital 
library of manuscript collections sector.  
Analyzing the final product of the digitization process in both libraries, we came to the 
conclusion that most of the recommendations of IFLA (2014) and UNESCO (2003) have been 
implemented. Regarding the analysis of the treated elements of digital libraries, we have noticed 
some differences, which we explained in the previous chapter. Both libraries basically provide an 
easy way of use and find needed information. 
Manuscriptorium is obviously a platform behind which there is more experience in digital 
presentation of manuscript materials and a larger organizational structure in terms of the 
connectivity of multiple different institutions. The analysis of this library in the paper has helped 
us to see some weaknesses of the DGHB. Concerning the DGHB, we conclude with the 
following general recommendations: 
1. Considering the fact that only material in its possession is presented in the DGHB and that it 
has necessary capabilities to integrate other smaller collections of Oriental manuscripts in B&H, 
it is necessary to make improvements in terms of operability.  
2. There is an obvious disparity in the amount of digital materials and metadata within this 
library, which shows that only a small proportion of digital material is offered free of charge 
through the DGHB. 
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3. It is necessary to enable the translation of metadata into English, Arabic and Turkish as soon 
as possible, since many researchers come from the above spoken areas. 
4. A personalized account would greatly help researchers to use the library more efficiently. In 
this regard, a special mobile application would also be useful for access through a mobile device. 
5. There is a need to improve the section where users are explained how to use DGHB, through 
blogs and videos. 
6. It would be desirable to allow researchers to directly download digital images in a specific 
format. 
7. The digital collection of old periodicals needs to be further promoted because the research has 
shown that this rich collection is available to researchers exclusively through this library. 
In the next phase, it may be useful to focus research on the specific needs of oriental manuscript 
researchers and to establish new techniques and technologies for digital libraries of such 
provenance. 
It is hoped that the results of this comparison will be of particular benefit to DGHB, as it is a 
smaller library, with limited technical, material and human capacities. This will contribute to 
increasing the quality of work of the institution in accordance with international standards, 
increasing the visibility of this library on the web, as well as additional promotion of B&H's 
cultural heritage. However, even the work so far has proved to be useful in the practical sense of 
providing customer service, especially due to the lack of other similar digital repositories in the 
territory of Bosnia and Herzegovina. 
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